Abstract. The electrical conduction and magnetic properties of highly oxidized polycrystalline SICOO, (2.46 sx s 2.80) were measured down to 10 K. Unlike the previous reports, the temperature coefficient, d p l a , of all the specimens are negative. From the magnetic and electrical properties of high tempemture phase system (orthorhombic-tetragonal; pseudo-perovskite), the transition from localized nature to band character is suggested for the 3d electrons. The tetragonal phases are ferromagnetic. But the low temperature phases are paramagnetic. There may be a correlation between the conductivity and the local ordering of the magnetic spins below around 100 K.
INTRODUCTION
Strontium cobaltate SrCoOX system is known to exhibit several phases with different electronic states of Co ions introduced by the change in the valency. There are two distinct phases in SrCoO,, i.e., high temperature phase (orthorhombictetragonal-cubic system, or pseudo-perovskite) and low temperature phase (hexagonal system). In early 19701s, Watanabe et al. [I-31 repprted that the former system with x close to 3.0 is ferromagnetic metal whereas the latter is paramagnetic metal. But the specimens prepared at that time are supposed to contain NaCqO4, which we recently reported to be a good metallic conductor [4] . For the ferromagnetism of the high temperature phase system, they later reported more details by using single crystals [5,6].
We have investigated the electrical conduction and magnetic properties of highly oxidized polycrystalline SrCoO, (2.461xd.80) system down to 10 K with the high accuracy. Here we report briefly our several new data.
EXPERIMENTAL PROCEDURES
The specimens were prepared by a conventional ceramic method using SIC@ (99.9%) and CqO4 (99.9%) powders as the starting materials. To obtain the high temperature phases, the specimens were initially quenched into liquid nitrogen from 1273 K, while the low temperature phases were obtained by slow cooling in the furnace. Various heat treatments adopted are listed in Table I together with their lattice constants determined by Cu K, X ray diffraction. The orthorhombic (% =a &, bo = $, co -5%) and tetragonal (q 2 ct = 2 u . ) phases are the superstructures resulting from the ordering of oxygen vacancies in the cubic perovskite structure m. The subscripts o, t, c, and h indicate orthorhombic, tetragonal, cubic, and hexagonal structures, respectively. The oxygen content, x, was determined by the iodometric titration method. The electrical resistivity of the specimens were measured by a conventional four terminal method (Figs. 1, 2). The static magnetization measurements were carried out by means of a vibrating sample magnetometer (k15 kOe, Fig. 3 ) and a high field magnetometer installed in a superconducting magnet (+I50 kOe, Fig.4 ). 
RESULTS AND DISCUSSION
As shown in Figs. 1 and 2 , the resistivity (p) decreases with increasing x , i.e., the oxygen content, which was not clear in the previous reports [I, 31 . The resistivity reaches to the order of 10-1 Qcm at room temperature for SrCo02.go(t), but unlike the previous reports, all sp+em show negative temperature coefficients (dp'dT) at all temperatures. In addition, the p -T curves of the hexagonal specunens show a flat portions at about 50-100 K.
As shown in Fig. 3 , the tetragonal phases are ferromagnets with Tc r;: 290 K. As shown in Fig. 4 , the magnetization curves at 4.2 K have large hysteresis up to 60-80 kOe and the magnetization (a) do not completely saturate even at 150 kOe. Therefore anomalies around 50 K in the thennomagnetic c w e s of Fig. 3 are due to the large magnetic anisotropy. The magnetic moments at 4.2 K are estimated to be 1.1 p~, 0.64 p~, and 0.67 pg per Co ion for x = 2.70 (t), 2.78 (t), and 2.80 (t), respectively. The large moment of SrCo02,70(t) is new. Assuming that all the 3d electrons of Co ion occupy & band, which is equivalent to the low spin canf~guration, the magnetic moments calculated are 0.4 pg. 0.56 p~. and 0.6 pg.
respectively. This simple band model seems effective for x = 2.78 (t) and 2.80 (t), but not for x = 2.70 (t). It is expected that SrCoO~.70(t), which is not so conductive as the other two (Fig.1) . will have its 3d electrons still localized nature and partially in high spin or intermediate spin conf~guration. This will be supported by the fact that the pseudo-perovskite SrC@.= (o) is an antifemmagnet (TN = 570 K) with high spin configuration [2] .
On the other hand, the hexagonal phases are paramagnetic, as shown in Fig. 5 . The magnetic susceptibility &) decreases with increasing x. The X-T c w e s seem to follow Curie-Weiss law above around 100 K, indicating the effective magnetic moments of about 2.3 p~ per Co ion for all the three specimens. This value los is between those of low and high spin state. Below around 100 K, the X-T SrCoO. (h) Fig. 3 The o -?' curves of SrCoOAt). Fig. 4 The a -H curves of SrCoOAt) 
